Identification and functional characterization of adenylate cyclase-linked receptors for parathyroid hormone-like peptides on immortalized human keratinocytes.
We have identified and characterized receptors for the amino-terminal domains of PTH and PTH-like peptide (PLP) on an immortalized human keratinocyte cell line, RHEK-1. Binding of both PLP-(1-34) and PTH-(1-34) to the RHEK-1 cells was consistent with a two-site model; affinities and capacities for each site were similar for the two peptides. Both peptides also stimulated adenylate cyclase activity with an equal ED50 in this cell line. Pertussis toxin pretreatment enhanced this peptide-mediated enzyme activity, suggesting linkage of the receptor to an inhibitory guanyl nucleotide-binding protein (Gi). Adenylate cyclase activity was diminished by both homologous [PLP-(1-34)] and heterologous [epidermal growth factor (EGF)] effectors. Malignant conversion of the immortalized cells with an activated H-ras oncogene to produce the RHEK-ras cell line was associated with a reduction in binding at both PLP/PTH and EGF receptors as well as a postreceptor defect in PLP/PTH-stimulated adenylate cyclase activity. The defect in enzyme activity appeared to be due in part to a decrease in the activity of the stimulatory guanyl nucleotide-binding protein (Gs), but not to an increase in Gi activity. Activation of the keratinocyte amino-terminal PLP/PTH receptor resulted in a small increase in [3H]thymidine incorporation, which was associated with an increase in cell numbers. This mitogenic effect was enhanced in the presence of EGF and was markedly reduced when cells were cultured in a high extracellular calcium environment. These studies demonstrate that the amino-terminal region of PLP and PTH activates adenylate cyclase-linked receptors, which are associated with mitogenesis, in RHEK-1 cells and suggest that this cell line represents a suitable model in which to examine the actions of PLP in keratinocytes.